










































































Table 7. Average panel ratings of the texture of eleven meat entrees
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Reconstitution ‘ o R ? ol B R L R I R L I
Boil-in-the-bag 6.816.8] 6.8/ 7.0{6.5]6:4 | 6.2] 6.2|5.6]5.9 .3 ] 6.0|7.0]7:0}6.9 6.8 16.5]6.5 k.8 F.B 6.716.8
Steam Cooker -~ [6.76-8] 7.0]6.8[6.8]6.8 .6 |6.2fe.06.3b.5 | 5.8]6.8]r.0.8 b.7 |6.5]6.6 .7 .8 [6.7]6.6
Microwave Oven e.els.e 6.8 1.0[6.4[6.3 .5 [6.0f6.006.1p.8 | 5.8| 7.26.96.8 b.8 |6.5]6.5 [0 .8 |6.8l6.6
Convection Oven _ 6.7]6.7 6.516.8l6.6k6.8 k.4 |6.3 6.9‘6.0 "5,.9 6.116.817.1 7.1 Ps 6.5 6.5|6.8 7.0 16.4]6.5
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¥Slow Freeze. Standard freezer operating at -10°C. .

%%Fast Freeze. Blast treezer'operating'qt‘-29°c.



Table 8. The effect of freezing rate and method of
rethermalization on the texture of eleven
meat entree items as judged by a technological panel

Freezing | Method of '
Meat Entree . “Rate - Rethermalizatigg Interaction

| creamea Grbund Beef -‘ ns . ns ns
CBili Macaroni | | ~ ms ns o ns
Barbecued Beef Cubes ns , ns - ns
Beef Stew - ‘ wE ‘ ns- - ' ,. ns
Swiss Steak w/Tomato Sauce ns . ' ns | ‘ ﬁg
'  Roast Beef - ' ns ns ns
Chicken Cacciatore - ns | ns ' ns

éien‘Friéd Chickén < - ns  ns ‘ns_._ . ..
Turkey a la King | | . ns ns ns
:Pdrk>Chop'Suey ns B ns ' . mns
‘.Baked Tuna and Noodles . ns : ns. _ o n#

¥#: P> 0.05

ns: not significant
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Table 9,

Average peanel ratings of the a‘ppéarance- of eleven meat entrees
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Microwave Oven 6.6] 6.3]7.117.1 F.B 6.8]6.6 6.3]6.8 6.8]6.316. 3|6 .716.516.3 ‘6.2I6.6 F.B T7.0§7.0 7.0k.9
Convection Oven 6.»]6.7 6.7 .9 F.e 6.8 6.1“6.51{».8 6.816.3]6. 2|6 516.6}6.5]6.5 |6.8 F.B 7.0}j7.0]7.0 F.G
Standard Oven 6.3'6.2 T.0]7.1 ls‘.9 7.0}6.3 6.8F.7 6.8]6.2 6._;]6.8 6.6]6.3 6.3]6.5 F.e 6.86.8}7.0 F.g

*Slow Freeze.

®%Fagt Freeze.

Blast freezer dperati'ng at -29°cC.

Standard tréezer operating at -10°cC.



Teble 10, The effect of freezing rate and method of
rethermalization on the appearance of eleven meat
entree items as Jjudged by a technological panel

: . Freezing Methéd of
Meat Entree : _ Rate Rethermalization Interaction
Creamed Ground Beef _ ns : ns . ns
Chili Macaroni ns ns ‘  ns
Barbecued Beef Cubes ‘ ns ‘ ns | | ns
Beef Stew | ns # ns
Swiss Steak w/Tometo Sauce ns ns ns
Roast Beef | ns‘v b ‘ hs
Chicken Cacciatoré ) . ns . né. . ns
Oven Fried Chicken ‘ ns ns ....ns.
Turkey ﬁ la King 1 ) s ne ' ' ns
Pork Chop Suey | ns : ' ﬁs | , ﬁé'
Baked Tuna end Noodles ns # L *

¥: P 0.01
#%. P>0,05

ns: not significant
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APPENDIX

PRODUCTION GUIDES
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Table Al.  Production Guide for Creamed Ground Beef

L=30

Yield: 100 portions Each portion: 1 cup (240 ml)

Ingredients ' Percentage  Pounds . CGrams

Procedure
‘Beef boneless, 30,04 2k.00 10896 1. In a steam kettle of
ground suitable size, brown the
ground beef (mixer on slow
speed). After browning,
drain and discard liquid.
Celery, ground 0.01 0.01 ‘5~ 2. ‘Add ground celery, pepper,
Pepper, black 0.0k 0.03 14 soup and gravy base, and onions

Soup & gravy base (beef) 2.06 1.65 749
Onion, dehydrated, ' 1.26 l.01 459
(chopped) : ,

to beef. Mix thoroughly.

Starch, Col-=Flo 67 2,12 1.70 172
Flour, wheat, pastry 2.35 1.88 854
Water - 54.18 43,28 19649

3. While meat is browning, blend
starch and flour into half the |
required water to make a slurry.
4, Turn off steam. With mixer
on slow speed, pour in slurry.
After thorough blending, heat
to thicken. (Cook for 20

Milk, Nonfat, dry | T.94 6.35 2883

~into half-size steam table pans

minutes at 190°F (88°c).
5., Mix milk with remaining E
water to rehydrate milk. With
heat off and mixer on slow speed
blend in milk. Heat to 170°F
(77°C) being careful not to
scorch. Bring volume to 6.25
gallons (23.28).

6. Weigh 5 1b (2270 g) product

or boil-in=the=bag pouches.
T. Cover or seal, label, and
freeze.

Total =~~~ 100,00 "79.91 " 36281

o

6.25 gellons (23.21) 100 portions
10 oz (284 g) by wt.

NOTES: Volume
1 Cup

nou

L
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Teble A2. Production Guide for Chili Macaroni

L-28-1

Each portion: 1-1/4 cup (300 m1)

Yield: 100 portions
|
Ingredients Percentages Pounds Grams Procedure
Macaroni, dry 12.72 6.00 2724 1. Cook the macaroni in 6 gallons
Salt , 0,42 0.20 91 of boiling salt=water for 10-15
~ ~ minutes. Rinse, drain, and ool.
Set aside.,
Beef, boneless, 50.89 2k.00 10896 2. Brown beef in appropriate
- ground steam kettle. After browning,
~ ' drain liquid and discard.
Garlic, dehydrated, 0.01 0.01 5 3. Add dry seasonings, onions,.
powder ; - tomato paste and canned tomatoes
Onions, dehydrated, 0.53 0.25 114 to meat. Mix thoroughly and
"~ chopped simmer 20 minutes.
MsG - 0.05 0.02 9 :
Paprika, ground ; 0.27 0.13 59
Pepper, ceyenne 0.01 0.01 5
Salt, teble 1.33 0.63 286
Chili powder 0.79 0.37 168
Bay leaves, ground 0.01 0.01 2
Tomato paste (26% solids) 7.09 3.3k 1516
Tomatoes, canned, 25.88 12.21 5543
crushed
L, Add macaroni, adjust volume
to 8 gallons (30.2° 1), blend .and
heat to 180°F (82%C).
5. Weigh 5 1b (2270 g) of chili
macaroni into each half=size
steam table pan or boil=in-the-
bag pouch.
~ 6. Cover or seal, label and
. : freeze in blast freezer,
Total 100,00 47,18 21418

TSRO S G S S

NOTE: Eech pan yields T portions

27



Teble A3. Production Guide for Barbecued Beef Cubes

Yield: 100 portions

L-18

Each portions: 6 oz (180 ml)

“Ingredients Percentage —Pounds  Grems Procedure _

Beef, boneless, diced, Sh°81 30.00 13620 1. Dredgé'beef in seasoned flour;
1 inch by 1=1/2 inch ' shake off excess. :
pieces o e

Flour, wheat, pastry 1.83 1.00 L5k 2, Brown beef cubesiin hot

, Pepperg black 0.02 0.01 6 shortening in steam kettle.

Salt ' 0.2k 0.13 59 3. After brownlng, drain liquid

Shortening, melted - 3.65 2.00 908  and discard.

Water 27.11 15,00 6810 L. Add one=half of water to beef

S B ' ' and simmer for 55 minutes covered.

Onions, dehydrated, sliced O, 91 0.50 27T 5. Combine all dry seasonings,

Chili powder 0.26 0,1k 64 starch, tomato paste,

Mustard, ground, dry 0.15 0.08 36 Worcestershlre sauce, hot sauce

Sugar, llght brown 0.47 0.26 118 and remaining water. Mix well -

Salt 0.24 0.13 59 and simmer 25 minutes or until

Starch, Col«»Flo=-67 1.09 0.60 272 meat'is tender. S

Tomato pa.ste, (26% solids) 6.94 3.80 1725 :

Worcestershire sauce 0.L48 0,26 118

Hot sauce, tabasco 0,11 0,06 28

Vinegar, &ideér. (L4%) 1.39 0.76 345 6, -Add vinegar, mix well. and

' bring volume back to 5. 25.
“gallons (19.9 liters) with hot’
water, -
7. Place 5 1b, 4 oz (2384 g) in
each half-size steam table pan
or boil=in-the-bag pouches.

. 8. Cover or seal, mark and
L o L - freeze,

otal 100,00 - 54,73 2h8Lg

OTES: 1, _FormuiafyieldsJB;pahs.

2, Four 1b (1816 g) of fresh onions may be substituted in step 5.
3. One gallon weighs 8 1b (3632 g) each cup weighs 8 oz (227 g)

‘4, Each pean yields 14 portioms.
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Table Al. Production Guide for Beef Stew

Yield: 100 portions

L-22

. Each portion: 10 oz (284 g)

Ingredients ____ Percentage - - Pounds Grams Procedure , o
Beef, boneless, diced,
l-inch by 1-1/2 inch-
pieces 35.60 30.00 13620 1. Dredge diced beef in
Flour, wheat, pastry 0.60 0.50 227 seasoned flour, shake off -
Salt 0. k1 0.35 159 excess.
Pepper, black 0.03 0.02 10 2. Place dredged beef in
Suger, white, grenular 0.2k 0.20 90  ‘steam kettle with one-half
Water - 29,66 25.00 11350 the amount of water listed.
' : ’ Brown meet and simmer 55
minutes, : i
Salt 0.L41 0.35 159 3. Combine remaining water
Thyme, ground 0,01 0.01 5 with salt, thyme, bay leaves,
Bey leaves, ground, fine 0.01 0.01 2 and starch. Mix well and
Sterch, Col—Flo-67 : 0,52 0. Lk 200 add to simmered beef.
Carrots, fresh, 1/2-inch »
rings 9,49 8.00 3632 b, Add all vegetsbles to
Celery, fresh l-inch simmered beef end seasonings, -
pieces L.75 4,00 1816 mix: well end simmer 15 minutes
Onions, dehydrated, sliced 0.48 0.%0 182 (undercoock vegetebles).
Potatoes, fresh, white, 5. Bring volume back to 8
l=inch to 1-1/2 inch’ gallons with hot water (30.2 | )
pieces , 6. Place 5 pounds, 10 oz
Tomatoes , whole,,canned. 8.30 ~T.00 3178 (255h g) in each half-size
: steem table pan or boll-ln—
the-bag pouch.
T. Cover or seal, mark, and
" - . freeze, :
Total o ' - 100,00 84,28 38262 '

L NOTES:‘ 1. Batch yields 10 pans, each pan feeds 10 men.

2. Three pounds of fresh onions may be substituted in step kL.
3. Weight per gallon 7.5 1b (3405 g), weight per cup 7.5 oz. (213 g).
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Table AS5.

Yielad:

100 portions

Temperature: 325°F (176°C) Griddle,

3250F (163°C) Oven

Each portion:

Production Guide for Swiss Steek with Tomato Sauce I-16

1 steek plus 1/2 cup
sauce (120 ml) .

NOTE: Each pan yields 10 portions.

30

TIngredients “Percentage  Pounds . Grams . Procedure
; ' 1
Beef, boneless, swiss 38.26 136,00 16344 1. Dredge steaks in .seasoned
steak (100 stesks) flour. Shake off excess -
Flour, wheat, pastry 2.34 2.20 - 999 ‘ .
Pepper, black - 0.02 0.02: 8
Salt 0.19 0,18 82
Shortening, vegetable - 2.13 2,00 - - 908 2. Brown steeks on well-greased
1 : . : " : grill,
3. Shingle 50 steaks in each
pan and hold for step L.
Sauce - R
Onions, dehydrated, 0.46 0.43. 195 4, Combine onions, peppers,
sliced . . garlic powder, pepper, salt,
Peppers, sweet, fresh, 2,13 2,00 908 tomatoes, Worcestershire
green, chopped ' ' ' o .7 sauce and water, together and
Water, hot 15.26 14.36 6519 pour equally over pans of
Garlic powder, dry . 0.01 0.01 L shingled beefsteaks.
Pepper, black : 0.02 0.01 6 5. Cover pans and heat in .
Salt . 0.32 0.30 136 3259F (163°C) oven until meat
Tomatoes , canned, - 1k.05 13.23 . 6003  is tender (2-1/2 hours). e
crushed - e } 6. Drain and retain liquid. -
Worcestershire sauce 0.L45 0.k2 191 T. Shingle 10 steaks in each .
» : half-size steam teble pean
and set aside for step 10,
Water, cold L.Th 1.64 Thly - 8. Add beef stock liquid to
Starch Col=Flo=-6T o . 0.31 0.29 132 steam kettle. Make a paste of
Beef stock liquid 22,31 21.00 9534 sterch and cold water, add
- P T ~ ““to’'stock. .
9. Heat to a boil eand simmer
20 minutes., -Bring volume
back to 2.5 .gallons (9. 5 L)
- with hot water.
10. Add 2 1b (908 g) of gravy
to each pan or boil-in-the-
“bag pouch of shingled coocked
beef.
1l. Cover and seal, label,
: and freeze,
Total 100,00 9%.09 L2713



" Table A6. Production Guide for: Roast Beef:

1. Choice grede 1ns:de rounds were trlmmed of excess fat and other unde51rable
portlons. The rounds were cut 1nto roasts of approximately five pounds each,
2. The roasts were cooked in a rotating shelf oven set at 177°C to an 1nternal v
temperature of 60°C, - |

3. The roasts were oooled, then slicod in 3-mm-thick sliceé.

4, Four pounds of sliced rosst beef and one pound of Au Jus were placed into

eoch foil pan or boil-in~the=bag pouch.
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Teble AT. Production Guide for Chicken Cacciatore -

1. Recipe No. L130 Chicken Cacciatore from the Armed Forces Reclpe Serv1ce3t
wvas followed. No modiflcatlons were made in the reclpe. | |

2. Four pounds of chicken pleces and one pound of sauce were packaged in

either half»szze foil steam table pans or in the boll-in-the-bag pouches. B

3U.S, Army. 1972. Armed Forces Recipe Service TM 10-412,
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Table A8, Production Guide for Oven-Fried Chicken

© Yield: 100 portions

I-138

Each portion: 2 pieces

Ingredients

Proc¢edure

Chicken, broiler, -
fryer, cut-up

1. Separate pieces of chicken
into individual parts (wings,
legs, thighs, breasts). Wash
thoroughly. Drain well.

Milk, Nonfat, dry
Water
- Egg, whole, beaten

2. Reconstitute milk with
water; add eggs and mix.

. thoroughly. Dip chicken in-

egg mixture. Drain and save
for step k4.

Flour, wheat, pastry .

Salt

Pepper, black
Bread crumbs, dry
Paprike, ground

3.  Combine flour, salt, pepper,
peprika and break crumbs, mix
thoroughly. R ;
4. Dredge chicken in seasoned
flour. Shake off excess-

5. Brown chicken in deep fat
fryer at 365°F (185°C) for

2 minutes or until brown.

6. Place browned chicken in
open pens and bake at 350°F
(176°C) in revolving oven to
an internal temperature of

165°F (74°C) (L5 minutes).

T. Place 16 pieces (U4 wings,
4 thighs, 4 legs and k4 breasts)

in half-size steam table pan
or boil-in-the~bag pouch.

8. Cover or seal, label and

freeze,

Total

78,52 50.00 22700
 0.63 0.%0 ' 182
4,32 2.75 1249
23,1k 2.00 908
k.71 3.00 1362
0.79 0.50 227
0.01 0.01 5
7.86 5.00 2270
0.02 0.02 8
100,00 63.68 " 289171

t

NOTE: Formula mekes 13 pans; each pan feeds { men.
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Table A9. Production Guide for Turkey: a-la-King

Yield: 100 portions

L=129-~1 Ch.2 -

Each portion: 1 cup (240 ml)

Ingredients

" Percentage = Pounds ‘Grams ~ Procedure
Shortening, melted 3.7Th 2.50 1135 1. Place shortening in steam
Flour, wheat, pastry 1.87 1.25 ,568f kettle and heat. Stir in flour
. to make a roux. Cook for 10
minutes.
Starch, Col-Flo=6T 1.87 1.25 568 2, Mix starch, soup and gravy
Water, warm 37.70 25.20 - 11kka base, and water together and
Soup & gravy base 1.12 0.75 341 add to roux, Heat till
(chicken) : - thickened, :
Salt 0.28 ‘0.19 86 3. Add seasonings and vegetebles.
Pepper, black 0,04 0.03 14 Bring to boil, stirring
Onions, dehydrated, 0.19 0.13 59 constantly.
chopped C
Celery, fresh, chopped T.48 5.00 2270
Turkey, boneless 29.92 20,00 9080 L, Add diced turkey, peppers
cooked (roll). and pimientos to mixture and
1 inch dice : . . heat to 180°F (82°C).
Pepper, sweet, 1.49 1.00 L5y
fresh, chopped -
Pimientos, cenned, 1.31 0.88 400
chopped -
Milk, nonfat, dry - l.22 0.81 368 5. Reconstitute milk, add to
Water, warm 11.77 7.88 3578 ingredients.
6. Adjust volume to 7.5 gallons
(28.4 L), Heat to simmering
temperature. Do not boil.
(180°F or 82°C).
"T. Weigh 5 1b (2270 g) of -
"product into half-size steam
table pans or boil-in-the-bag
pouches,
8. Cover or seal, lsbel, and
~ freeze.,
Total 100, 00 66.87 30362 _

NOTE: Each pan serves 10 men.
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Teble Al0. Production Guide for Pork Chop Suey

Yield:”

100 portions: -

1-80 (1)

Each portion: 1 cup (240 ml)

2. Fill weight - 5 1b (2270 g) serves 8.
3. Frozen sliced onions may be substituted for the dehydrated

at thé ratio of 8 parts to 1.
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-Tngredients Percentage 'T’ounds,'i - Grams Procedure
Pork, boneless diced, 48.78 32,00 14528 1. Brown diced pork in its own
Salt 0. 40 0.26 118 fat, sprinkled with pepper and
Pepper, black 0,0k 0,02 9 salt, in a steam kettle. ]
Water 14,00 9.18 4168 2. Cover pork with water
‘ provided; bring to a boil,
Cover and simmer 1 hour.
, Onlons, dehydrated 2.29 1.50 681 3. Rehydrate onions in excess
.chopped a water, drain, and add
Celery, sliced 3/16" ‘12,21 8.01 3637 rehydrated onions and sliced -
o celery to kettle approximately
20 minutes prior to 1 hour
cook of porko
Been sprouts (drained) = ' 18,30 12,01 5453 4., Drain bean sprouts, re- .
Starch, Col=Flo=67 - 1.90 1.25 568 serving liquid.. : - i
Ginger, ground: 0.02 0,01 5 5. Combine the liguid from the |
Soy sauce 1,53 1.00 45, beansprouts, starch, and ginger!
Molaesses, dark 0.53 0.35 159 Stir to make a smooth paste.
o 6. Add slurry slowly to mixture,
stirring constantly. Cook 20
minutes or until thickened.
- T+ Add bean sprouts, mix well.
8. Stir in soy sauce and
molasses. Blend well and
adjust volume to 6.25. gallons
(23.7 L).
9. Weigh 5 1b (2270 g) into ;
half-size steam table pan or
boil-in~the~bag pouch.
10, Cover or seal label and
. o o 4, freeze,
Total 100.00 65,59 29780
NOTES: 1. Volume = 6.25 gallons (24 L) or 100 portions




Table All. Production Guide for Baked Tuna end Noodles L=12k

Yield: 100 portions

Each portion: 1 cup (9 oz or 225 g)
Temperature: 350°F (1779C) Oven

drained, chopped
1/4 inch dices

Ingredients _____ Percentage  Pounds Grams _ Procedure
Tuna, canned, white 28,30 17.00 7718 1. Drain tuna; flake. . Set
' ' : aside for use in step 7.
Noodles, dry medium 8.32 5.00 2270 2. Cook noodles in salted
Salt 0.18 0.11 50 -water (3 gallons) until tender
: (15-20 minutes). Rinse .
thoroughly and set aside for
step T.
Milk, nonfat, dry 4.16 2.50 1135 3. Add dry milk and starch te
Water, warm 39.95 24,00 10896 water, mix thoroughly and heat
Starch, Col-Flo-67 0.70 0.k2 191 slowly to 180°F (82°C). Hold
: for step T.
Flour, wheat, pastry 1.h2 0.85 386 L, Heat butter in large steam
Salt 0.27 0.16 73 kettle, slowly add flour and
Butter or margarine “3.75 2.25 1022 salt. Mix thoroughly and cook
’ for 10 minutes with constant-
- stirring.
‘5. Gradually add heated milk—
starch mixture to butter=flour
mixture. Stir constantly,
. simmer for 20 minutes.  Hold
sauce for step T. -
Celery, fresh chopred, 6.66 4,00 1816 6. Rehydrate onions in excess
1/8 inch dlces : cold water for 10 minutes,
Onions, dehydrated, sliced 0,15 0.09 L1 drain well. Saute celery and
Butter or margarine 0.70 0.k2 191 - onions in butter until tender.
' Set aside for step T.
Pimentos, canned, 1.k2 0.85 386 7. Combine tuna, noodles,

sauteed vegetables and pimentos
with sauce from step 5. Mix

" thoroughly, heat to 165°F%

(74°C) end bring volume back

‘.to 6.5 gallons (2.5 L) with
"hot water. Place 5.75 1b

(2611 g) in half-size steam
table pan or boil-in-=the=bag
pouch.
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Table All (cont)

Tngredients _______ Percentage  bounds Grams _ Procedure

Cheese, cheddar, natural 2,50 1.50 681 8. Sprinkle cheese evenly

.shredded over pans of tuna,

Paprika, ground 0,10 0.06 28 9. Mix bread crumbs and pzprika

Bread crumbs, dry 1.42 0.85 386 and spread evenly over cheese.
10. Cover or seal, label, and

— freeze.
Total S ) 100.00 ~ 60,06 27270

" NOTES: 1. Formula makes 10 pans; each pan feeds 10 men.

2, Twelve ounces (340 g) of fresh onions may be used in step 6.
3. Three and one-half gallons (13.3 L) of other types of milk
may be substituted for nonfat, dry milk and water in step 3.
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